Four methods of regional anaesthesia for trails-urethral prostatectomy were compared in 350 patients. Complete analgesia was produced ill all cases where the level of the block reached the third lumbar segment. Caudal analgesia 'it'as unreliable because of the low levels achieved. It is likely that the" capsular sign" is lost zf the level reaches the tenth thoracic segment. A natomical explanations arc considered.
.. Hid-Lumbar ~pinal (100 cases).
Using a 22-gauge needle, 1·5-2 ml of 1 in :WO cinchocaine or five per cent lignocaine (heavy spinal solutions) was injected fairly briskly between L.2-3 or L.3-4 with the patient sitting up. The patient remained sitting for 2-3 minutes .
. \nalgesia was assessed as being" complete" if no supplementation was required, other than for the relief of apprehension. Sedation was provided where necessary with 2-5 mg diazepam intravenously. The segmental spread was assessed by light pin prick at the end of surgery, by the same observer in every case. Resection was usually complete within an hour. Where spinal lignocaine, a shorter acting drug, had been used, the longest operation had taken only 45 minutes, so that the observations are comparable.
RESULTS

The Level Required for Complete Analgesia.
Complete analgesia was produced in all cases where the upper level of the block reached the third lumbar segment (L.3). Incomplete analgesia only occurred in cases where the block had not spread to L.3.
Forty-seven blocks involving sacral segments only were adequate in 57 per cent of patients; 47 blocks reaching LA were adequate in 90 per cent of patients. All other blocks were satisfactory, and these reached L.3 or higher (Table  1) . The lowest blocks to produce adequate analgesia reached only S.3, but these were effective on only four out of 13 occasions.
:!. Loss of Capsular Sign.
The prostatic "capsule" was torn on 20 occasions. All but one of these patients complained of suprapubic pain. This one .4narstitrsia and Intensive Carl ', Vol. lI, No . .3, August, 1974 patient had a block that reached the tenth thoracic segment (T.10). All other capsular tears occurred with levels of analgesia below T.10 and were accompanied by pain. Only 15 spinals spread to T.10 and above, whereas 28 epidurals and 48 epidurals with caudals did so, and only 2 caudals (Table 3) . (a) Caudal epidurals alone were unsatisfactory, as analgesia was incomplete in 40 per cent of cases (Table 2) . This was because only 10 per cent were associated with analgesia to L.3. The technique was discontinued as an elective method after 30 cases; the other 20 followed caudal analgesia for cystoscopic examination which progressed to T.U.R. While 12 caudals produced incomplete analgesia during the whole resection (mainly for small glands) a further seven were satisfactory for the early resection but became inadequate during peripheral resection. There was one failed caudal.
(b) Lumbar epidurals alone, and in combination with caudal epidurals were associated with seven and four per cent incomplete analgesias respectively (Table 2) . This includes three lumbar injections which failed per se. One lumbar epidural produced inadequate analgesia because of predominantly unilateral spread; the solution reached T.ll on the left side but only L.5 on the right. Sitting the patient up for the single lumbar epidural injection compensated for the greater volume of local anaesthetic injected, and the cephalad spread was less than in the double injection method. However, the method involving the lumbar epidural injection with the patient in the sitting position was associated with six accidental dural taps. Four of these were recognized prior to injection and were converted to spinals; but two were not recognized and 20 ml of solution produced spinal anaesthesia to the cervical region and involved the arms in each case. No spinal taps were noted when the patients were injected in the lateral position.
(c) Spinal block produced incomplete analgesia in eight per cent of cases (Table 2) . This was surprisingly high, especially since no spinal failed per se. This was probably associated with the observation that in 22 of the 100 cases the level of analgesia achieved was one to three segments lower than the level of injection, even though the solution was injected fairly rapidly. Six of these 22 spinals produced analgesia only to the second or third sacral segments in spite of mid-lumbar injections. There was only one spinal headache noted. These have been mentioned above, and are summarized in Table 3 .
DISCUSSION
The observation that lumbar segments need to be anaesthetized for prostatectomy requires explanation, and this is not readily available in anatomical or anaesthetic texts and is certainly not directh' documented. One would have expected that sacral analgesia provided by caudal or low spinal (" saddle block ") would be adequate, as the prostate receives its nerve supply from pelvic splanchnic nerves (S.:!, 3, 4). There are two possible pathways accounting for this observation, based on present anatomical knowledge:
1. Sclerotomes (segmental innervation of bone) supplying the pubic arch involve second, third and fourth lumhar segments, distrihuted through the ohturator nerve. The segment supplying most of the inner surface is 1..3 (Haymaker and Woodhall 1959) . The prostate is closely related to this surface, particulady if it is enlarged; at open prostatectomy it can be seen how closely it is applied to the bone. It is possible that heat from the resecting loop could cause painful afferents to pass up the obturator nerves. Although not described, it is likely that these same lumbar segments extend onto the perineal membrane, and it may be these nerves that are involved during resection. In support of this is the observation that during cystoscopy conducted under caudal analgesia, discomfort is occasionally felt when the instrument is acutely angled (for inspection of the ureteric orifices, for example) and the perineal membrane stretched.
2. Although the s~'mpathetic system is efferent in function, afferent pathways exist in these nerves, including pathways for pain, and these pass through white rami to the spinal nerves, and enter the cord at L.2 and above. However, it is possible that afferent fibres could also pass through gray rami of the lower lumbar ganglia to the third, fourth and fifth lumbar nerves and thence to the cord through the dorsal nerve roots. That is, there may be a pathway from the prostate via the prostatic plexus, to the pelvic plexus, to the hypogastric plexus, then to the last two lumbar ganglia (through their medial branches) and finally to L,3, 4 and 5 through gray rami.
Although there was only one capsular perforation where the patient did not complain of pain, the observation that analgesia involved the T.10 segment in this case suggests that the capsule mav have the same innervation as the bladder. Afferent sympathetic pathways from the blarlder reach the cord between T.n and L.2 segments. Hence it is likely that if the height of analgesia is sufficient to anaesthetize the bladder, the capsular sign will also be lost. This is not surprising since at open prostatectomy one can confirm that the prostatic capsule is anatomically continuous with the bladder wall, and that it may therefore have a comparahle sensory innervation.
A surprising observation was the low level of analgesia in 22 of the 100 spinals, particularly since the solution was injected rapidly in the mid-lumbar area. Perhaps if the onset of analgesia is slow in some patients, the solution descends towards the bottom of the dural sac before the upper nerve roots are hlocked. If this is the case, it would be more rational to use a smaller volume of solution (say 0·5 to J ·0 ml) and dilute it with cerebro-spinal fluid prior to injection, to reduce the baricity.
The apparent increased risk of dural puncture observed during epidural injection in the sitting position may be due to bulging of the dural sac associated with the raised hydrostatic pressure in the lumbar region.
COl\'CLUSIOl\'S 1. For reliable results, spinal segments at least up to the third lumbar level should be anaesthetized.
2. If it is desired to leave the prostatic "capsular sign" intact, the upper level of analgesia should not reach the tenth thoracic segment. Spread of analgesia to '1'.10 was less likely with the spinal method.
3. The segments anaesthetized by caudal injections were inadequate for the operation in almost half of the cases.
4. Lumbar epidurals conducted in the sitting position cannot be recommended because of increased risk of dural tap and massive spinal anaesthesia.
.5. There is little to choose from a technical point of view between the caudal~lumbar epidural method and the spinal method. Although equally reliable, the spinal involves only one injection so it must therefore be the anaesthetic of choice. In addition, the "capsular sign" is lost less frequently than with the epidurals.
